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(54) OPHTHALMIC INSTRUMENTS 

(57)Abstract: 

PURPOSE: To provide an ophthalmic instrument which can 
adjust the curvature of a patient's facies anterior corneae as a 
center so that an appropriate place and position can be 
reproduced at all times when a continuously time-lasting 
examination is required. 

CONSTITUTION: This instrument is used for an optical or 
photometry examination of a patient's eye 27. This instrument 
has lighting system 11, 12 and 13 and interpretation devices 1, 
2, 3 and 9 for eyegrounds or parts of eyes to be examined. To 
match the optical axis of the interpretation devices to the same 
rays emitted from the curvature center of the facies anterior 
corneae, such concave supplementary lens 20 as trial lens for 
ophthalmoscope for examination of indirect ophthalmoscope 
is installed at the front of the observatory devices 1, 2, 3 and 9. 
By this constitution, real intermediate images for the eye to be 
examined for the observatory devices 1,2,3 and 9 are formed 
on the intermediate imaging plane 1 6 in the region of the focal 
plane on the opposite side of the patient's eye 23. Further, a 
luminant mark 27 is observed on or adjacent to the optical axis 

on the opposite side of the supplementary lens 20 of the intermediate imaging plane 16. 
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* NOTICES * 

• * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In optical and the photometry checking ophthalmology instrument of the eyes (27) of the 
patient who has a lighting system (11, 12, 13), and eyegrounds or the observation equipment (1, 2, 3, 9) 
of the part of an eye which should be inspected The convex attachment lens (20) of the ophthalmoscopy 
lens type of an indirect ophthalmoscopy mirror examination method is previously attached for 
observation equipment (1, 2, 3, 9). This attachment lens (20) to the middle image surface (16) of the 
field of a focal plane opposite to a patient's eyes (23) The real middle image of the part of the eye which 
should be inspected to observation equipment (1, 2, 3, 9) is made. To the opposite side of an attachment 
lens (20) of the middle image surface (16), an optical axis near [ and ] There is a mark (27) which shines 
on an optical axis. The above-mentioned element (12 1, 2, 3, 9; 20; 11, 13) the whole in that case or by 
the operator of an instrument So that an image with the clear part of the eye which should be inspected 
to coincidence in the middle image surface (16) may arise And so that the clear image of a mark (27) 
which shines as a spherical mirror using the front face of the cornea a patient's eyes (23) in the location 
of the middle image surface (16) which can be seen with observation equipment (1, 2, 3, 9) may appear 
The instrument characterized by adjustment and an alignment being possible in front of a patient's eyes 
(23). 

[Claim 2] The instrument according to claim 1 which two-dimensional accommodation is possible for to 
the middle image surface (16), and has the fixed point (22) which is visible to a patient's eyes in it. 
[Claim 3] Observation equipment (1, 2, 3, 9) is the microscope which can be adjusted in the direction of 
a solid shaft (X, Y, Z). The image of the eyegrounds is preferably carried out to the two image surfaces 
(4 9). the part into which the microscope should inspect a patient's eyes — In that case, the 1st image 
surface (4) can observe with an eyepiece (2). And it is the instrument according to claim 1 or 2 which a 
measuring device (10 25) generates a signal with the photodetection equipment (10) in the 2nd image 
surface (9), and is equivalent to the intensity of light which the signal reflected from a patient's eyes and 
the desirable specific location of eyegrounds. 

[Claim 4] An instrument given in any one term of claims 1-3 by which aperture diaphragm (15) is 
arranged on the axis of a lighting system (11, 12, 13) since the mark (27) which shines on the middle 
image surface (16) is generated. 

[Claim 5] An instrument given in any one term of claims 1-4 by which an attachment lens (20) and 
observation equipment (1, 2, 3, 9) are supported movable on the base (24) of an instrument together in at 
least one direction of a solid shaft (X, Y, Z). 

[Claim 6] An attachment lens (20) is an instrument [ adjust / it / in the direction of the optical axis of 
observation equipment (1, 2, 3, 9) ] given in any one term of claims 1-5 which the value of migration 
length can read with a line graduation preferably. 

[Claim 7] An instrument given in any one term of claims 1-6 which the partial transparency filter (30) in 
the field of the middle image surface (16) has projected in the visual field (29) of observation equipment 
0,2,3,9). 

[Claim 8] An instrument given in any 1 term at claims 3-7 which have the reticle (5) in the 1st image 
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surface where observation equipment (1, 2, 3, 9) was equipped with the two cross lines which specify 
the one image point, respectively. 

[Claim 9] Between aperture diaphragm (15) and the light sources (1 1) of a lighting system (11, 12, 13) 
The filter plate (14) equipped with the partial transparency field (18) is arranged, there are two zones 
(19) of big light transmission nature in it, and the core of two zones (19) receives an observer. An 
instrument given in any one term of claims 4-8 by which the filter plate (14) is connected to observation 
equipment (1 1, 12, 13) so that it may be in agreement with one of the cross lines (6) of a reticle (4), 
respectively. 

[Claim 10] The instrument according to claim 9 with which the partial transparency field (18) of a filter 
plate (14) crossed the visual field (29) of observation equipment (1, 2, 3, 9), and has extended in the 
shape of sheet metal. 

[Claim 1 1] They are aperture diaphragm (15) and an instrument given in any one term of claims 4-10 in 
which the filter plate (14) forms the unit which can be connected with a lighting system (11, 12, 13) and 
observation equipment (1, 2, 3, 9) preferably again. 

[Claim 12] The lighting system (11, 12, 13) is formed by the lighting system of a slit lamp, and it is an 
instrument given in any one term of claims 1-11 which observation equipment (1, 2, 3, 9) can connect 
with this lighting system. 

[Claim 13] An instrument given in any one term of claims 3-1 1 which there are two photodiodes (10) 
corresponding to the location of the cross line (6) on the 2nd image surface (9) about that location, and 
an analysis apparatus (10 15) has at least one division machine, make the quotient of the value of the 
brightness it was told by signal by two photodiodes (10) that this division machine was, and are 
displayed. 

[Claim 14] The instrument according to claim 13 with which the analysis apparatus has the photography 
means of the retina zone inspected with the display of point of measurement, respectively. 
[Claim 15] An instrument given in any one term of claims 3-11 which an analysis apparatus measures 
[ in / the CCD camera is arranged in the 2nd image surface, and / the two important image points ], 
analyzes alternatively automatically, and are displayed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ophthalmology instrument by the above sentence 

(conventional technique) of claim 1. 

[0002] 

[Description of the Prior Art] Generally such an instrument has the fault that it is almost impossible to 
always adjust the instrument similarly correctly with a location and a location for a medical practitioner 
about the visual axis of the center of curvature the facies anterior corneae's or a patient's eye, at the time 
of a subsequent inspection repeated and measurement, this - however, when the inspection value of 
inspection divided gradually in time must be able to compare, it is required. The Switzerland country 
patent No. 662261 is mentioned as an example of such an instrument. A patient's head is fixed on a 
locking device which was known well for inspection of an eye with such an instrument. The eye which 
should be inspected is fixed as a patient turns an eye after the fixed mark vividly projected on the optical 
path of a microscope. An instrument movable to three solid shaft orientation is adjusted so that the 
image of eyegrounds or its location which should be inspected with a clear observer may appear to a 
patient's eyes by the observer. However, the instrument must have been set by the observer at the same 
observation shaft as a front observation shaft at the time of a subsequent inspection. The light reflex 
which differs from the time of the next inspection, for example, a pre- inspection, by it is produced, and 
the measurement of luminance of the location of the eyegrounds which it inspected is misguided, and 
since the measured value lacks in repeatability, it becomes impossible to use it. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is always offering 
the above ophthalmology instruments which can be adjusted to the center of curvature of the facies 
anterior corneae a patient's eyes possible [ reappearance of a location and a location ] at the time of 
inspection which continues in time. 
[0004] 

[Means for Solving the Problem] This technical problem is solved according to the description specified 
by the description part of claim 1 by this invention. 

[0005] This invention has the advantage of being usable, at the time of the surgical operation of a 
patient's eye like [ for alignment with exact a provider's cornea and a recipient's cornea ] at the time of 
the corneal transplantation in an operating microscope. 

[0006] Preferably, the equipment by this invention has the description of claim 2. It is possible to adjust 
this instrument possible [ reappearance ] correctly to the visual axis of a patient's eyes by it about a 
location and a location further. 

[0007] This technical problem is solved according to the description specified by the description part of 
claim 1 by this invention. 

[0008] The attached rough drawing explains this invention in instantiation. 
[0009] 
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[Example] 

The instrument of observation ****** has the ocellus type microscope expanded by 10 [ equipped with 
the achromatic objective 1 and an ocular 2 ] arranged horizontally thru/or 20 times. The objective lens 1 
is prescribed by the drawing (Blende) 3 in opening. The reticle 5 is arranged in the middle image surface 
4 in front of an ocular 2, the electrode holder specifies the visual field of a microscope, and it expresses 
the two image points with the two cross lines 6 of suitable level spacing. The beam-splitter cube 7 is 
inserted between the objective lens 1 and the reticle 5, and it uses for the measurement purpose in the 
image surface 9 of the side reflecting the one section of the light reflected by eyegrounds 8. It is attached 
in two ** which equipped the drawing of the side with the small side face in the image surface 9 of the 
direction of a right angle possible [ alignment ] so that the image point when the******** photodiode 
10 was expressed to the location by the cross line 6 of a reticle 5 in spacing may be doubled correctly. In 
drawing 1 , two diodes 10 are juxtaposed and placed, therefore only one is visible to drawing. 
[0010] a lighting system — an incandescent body with this small as the light source, a capacitor 12, and 
achromatism — it has an incandescent lamp or a halogen lamp 1 1 equipped with the projector lens 13. 
The aperture diaphragm (Aperturblende) 15 further attached in front of the filter diaphragm 14 and 
projector lens 13 which are explained below is built in in the lighting system. Since it explains below, 
the lighting system is preferably arranged so that the optical axis may intersect below the include angle 
alpha in the optical axis and its middle image surface 16 of a microscope. Rationally, therefore lighting 
is performed through the plane mirror 17 arranged under a microscope from the upper part, it carries out 
incidence close [ of the light ] from the bottom below at the include angle alpha to the optical axis of a 
microscope. The direction of incidence of light where only the include angle alpha inclined, and the 
rational dimension of diaphragms 13 and 15 are useful to keeping away the failure reflection produced 
by surface reflection of a refractive medium from the optical path of a microscope, especially a 
measurement path. The optical equipment of a lighting system is designed so that a projector lens 13 
may project an image on the middle image surface 16 for the special filter diaphragm 14. The projected 
field 18 ( drawing 2 ) can restrict magnitude by light impermeability nature coating vapor-deposited on 
the filter diaphragm 14, or the configuration of the filter diaphragm 14. When it projects on the middle 
image surface 16, it must have breadth with a level rectangle. The filter plate is attached in the projected 
field and it penetrates the red light of long wave length from about 600 nanometers and it like an edge 
filter (long pass filter) (it is the same as Wratten filter Wrattenfilter No.25). This all projected filter 18 
that carried out filter plate measles is not covered, but it has opened in the surroundings of the image 
point shown with the cross line 6 of a reticle 5 for passage of the respectively small circular zone 19 of 
"white" light. This filter plate sprinkles a patient too much, is because there is nothing ****** and 
enables the check of a location also like a laboratory technician moreover again. 
[001 1] the attachment lens middle image surface 16 - exceeding ~ the production of the optical axis of 
a microscope ~ the aspheric surface convex attachment lens 20 of the ophthalmoscopy lens type for an 
indirect ophthalmoscopy mirror examination — a subsequent focus (microscope side) - the 1st — the 
inside of the middle image surface 16 - or as it is near it, it is arranged, but with the parallel guide 21 , in 
the direction of an axis, only several mm, it is arranged so that it may be movable in both directions. 
[0012] In the fixed mark middle image surface 16, further, the movable fixed mark 22 is attached to the 
right angle two-dimensional at the axis of a microscope, and this forms the fixed point to a patient's eyes 
23. 

[0013] The instrument of the base above of an instrument is held by the instrument base of the structure 
known well laid on the instrument table shown roughly, and is adjusted by X-Y of a three dimension, 
and the solid shaft of Z in the face of a patient by the laboratory technician together with this. 
[0014] Computation of the signal of the measurement diode 10 of both electronic measurement display 
is carried out within another analysis instrument 25, and digital display of the result is carried out. 
[0015] A patient's pupil can extend in advance of the functional test of the element explained until now. 
A laboratory technician adjusts to the reticle 5 which built in the ocular 2 of a microscope, without 
adjusting his eyes 26. A sitting patient turns his head upwards and supports after a head support as 
usually carried out in the case of such an inspection instrument. With the adjustment element of the 
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instrument base 24, the instrument is set by the laboratory technician so that an attachment lens 20 may 
stop ahead in front of several mm of a patient's eyes 23. When some adjust a core well, eyegrounds 8 
can already be seen. Therefore, an attachment lens 20 is somewhat moved [ whether a patient has 
reflective abnormalities and ] to the direction of an optical axis. In the case of the short sight patient, the 
case of the hypermetropia patient who is not shown in the migration direction of a patient's eyes is 
shown. Adjustment is the right when a laboratory technician looks at a retina vividly. When a patient 
looks at vividly the fixed point of the fixed mark 22 arranged movable [ within the middle image surface 
16 ] to coincidence and the fixed point is changed into it by the laboratory technician in other locations, 
it is guaranteed that the fixed point can be followed. Thus, it is simply possible to have consistency so 
that the location of the retina chosen by especially the laboratory technician in the eyes 23 of an 
instrument and a patient may be simply made in agreement at the point of measurement shown by the 
criminal-investigation mark 10. The light reflected from the location of the selected retina with the 
photodiode 10 is measured, an analyzer 25 analyzes, and measured value can be displayed. An analyzer 
25 makes a value high for example always a dividend, and makes the quotient of the brightness value 
which was measured and was acquired from two photodiodes 1 0, using a low value as a divisor, and 
shows it to a drop. This quotient is the magnitude of the contrast conduction capacity of the optical 
medium a patient's eyes. 

[0016] It carries out in the very important prerequisite end for obtaining the measurement result in which 
exact reappearance is possible, and is not yet filled with an above-mentioned element and the indicated 
above-mentioned actuation approach. From such a situation, it explains further below at a detail. 
[0017] In order to simplify adjustment means explanation in which exact reappearance of an instrument 
is possible, the following details are related with the eyes 23 of the patient of the emmetropia. In 
adjustment of the eyes of the patient of the latter emmetropia, an optical path parallel between an eye 23 
and an attachment lens 20 is main. However, as for this, slight migration of the instrument of all three 
solid shafts brings a result from which migration of an image does not produce reduction in visibility 
(focus) in an eyepiece, either. Migration of an instrument is only limited by BINETTINGU (vinetting) 
produced in that case. By the depth compensation, luminous-intensity reduction takes place to the image 
part of the right or the left first at the time of longitudinal direction migration of the instrument to an eye 
23. There is a depth location which brightness can weaken equally [ the time of the whole image being 
longitudinal direction migration ] in the meantime and which was specified correctly. However, the 
pyramid of light demanded by the observation optical path and the measurement path is clearly narrower 
than the tooth space wide opened by the opened pupil. However, a measurement result which is different 
when the location where the various transparence (cloudy weather) of the medium of an eye differs in 
the case of continuous measurement is irradiated again may be produced. Therefore, if adjustment of an 
instrument can carry out possible [ reappearance ] correctly about the center of curvature of a visual axis 
and the facies anterior corneae in the tooth space of the medium of an eye locally, the reproducible 
measurement result will be obtained. 

[0018] As an auxiliary means, the aperture diaphragm (Aperturblende) 15 of a lighting system or its 
mirror image 27 is used, and, on the other hand, the front face of the cornea a patient's eyes is used as a 
spherical mirror. If it thinks except for a patient's eyes first, the shining image of the reduced aperture 
diaphragm 15 almost bright besides the focus of the front will be made with an attachment lens 20. The 
visible image of this drawing is regarded as the secondary light source for retina lighting. However, the 
field 18 equipped with the red filter plate which the filter diaphragm 14 which has a field boundary line 
there projected projects vividly. If an instrument sets the above-mentioned small image of the aperture 
diaphragm 15 in the face of a patient as it is in one half between the top-most vertices of the facies 
anterior corneae, and a center-of-curvature point of distance in approximation, the one section of light It 
is reflected from the front face which acts as the spherical mirror, and, moreover, is reflected in the 
direction of an attachment lens 20 as the parallel flux of light, that is, image 15' ( drawing 2 ) of the 
aperture diaphragm 15 is made again in a subsequent focal plane or the middle image surface 16. When 
alignment of the instrument is carried out correctly, this image 15' is visible as an image of a circle with 
which the very bright clear boundary was attached in the microscope, and, in the case of measurement in 
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the partial different conditions, can always be adjusted in the same location of a visual field. 
[0019] However, image 15 ? of this drawing is comparatively very bright, and bars a measurement path. 
In order to avoid this, on the other hand, alignment of the instrument is carried out so that image 15* of a 
diaphragm may come to the edge of a visual field 29. Convenient one is in a lower part edge, when the 
microscope does not contain the image erection system (it is shown in drawing 2 like), and when there is 
such a system, it is made to be in an upper part edge. In another side, the intensity of light of image 1 5 f 
of a diaphragm decreases very much with the low luminous-intensity filter 30 arranged in the optical- 
axis upper part near the middle image surface 16. This round circular filter 30 looks indistinct to the 
observation visual field of a microscope partially at a projection (about 1 of observation visual field 
diameter/3), and an eyepiece 2. the inside of dark zone 30' specified with these two radii — image 15* of 
a diaphragm each --******-- it is again adjusted for every measurement ( drawin g 2 ). This 
adjustment approach is very weak about a repetition of local-spatial adjustment. By little practice, this 
adjustment approach can be enforced easily and can perform sufficiently reproducible measurement in 
the location of the same retina. 

[0020] Since only the adjustment possibility which can reproduce an instrument is required about the 
center of curvature of the facies anterior corneae a patient's eyes 29 in application of everything but this 
invention, the fixed mark 22 is unnecessary. 

[0021] This instrument can be manufactured also as an appendage implement in which **** to the slit 
lamp (slit lamp) instrument which each ophthalmologist hospital actually has also as an instrument of 
the independent unit or anchoring is possible. It is possible for a slit lighting system to be equipped with 
a red filter combining the slit lamp mold which has spread very much, therefore the lighting system of 
one is unnecessary. In this case, the plane mirror 17 is already attached again. 

[0022] This camera that can use the CCD camera equipped with the automatic analyzer etc. instead of 
the data detection equipments 10 and 25 of illustration measures the two most important image points 
alternatively, and analyzes and displays. The possibility of further others is in photography of the retina 
zone inspected with the display of point of measurement, respectively. 
[0023] 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawin g 1] Drawin g 1 is the array of the optical equipment of an instrument, and 



Drawin g 2] Drawing 2 is the visual field of an ocular. 



Description of Notations] 

1) Objective lens 

2) Ocular 

3) Drawing 

4) Middle image surface 

5) Reticle 

6) Cross line 

7) Beam-splitter cube 

8) Eyegrounds 

9) Image surface 

10) Photodiode 
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DRAWINGS 




15' 
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»Jl©:Ml'-*'K.fc-3T, R^tfW«ffi (1 

6) \z&&i-<<zmomv>mmfi»tf&-rz±5\z. 

^OSSgfi (1, 2, 3. 9) T%>£>Z:tWV$Z<P 
W«B (1 6) ©«Sf»C, #S8l2:l,T«l#©§ (2 
3) ©ft&©lt«S:*WLT, (2 7) ©# 

?Hfc«a««fcft*J: , 5fc, &#©B (2 3) ©ffC:8# 

[»*^2] *Rfl«ffi (16) K. 2^7C©l8ffi5pJie 
fc, -€-LT)S#©S»c5,A4H!£^ (2 2) 

[IS*«3] gggfS (1, 2. 3. 9) *», 
(X, Y, Z) ©*|«]l:Hfi5pIiB*ffl««!T*0. •£© 
ffiftgStf. ®#©B©*«ET^tS&#, ffSKttEJS 
S. 2:?©«ffi (4, 9) KftfltU -e©*^fc«l© 

$s (4) 7>t^asei (2) i-*oT««PiffiT»o, * 

LTmfe&W (1 0, 2 5) SS2©ttffi (9) »t*J 
tt*ftfcffigtt (1 0) K«fc-3Tm^£f5£U •?■©£ 

©&A. 

c»*«4] *>mmm d6) ±iot-5v-^ (2 

7) &fg£T5fc». (11, 12. 1 3) © 

(MLhc. ra€r«o (15) **EHsnT^s»*«i 

~ 3 ©H^n*^ 1 t?©^C8B«©S*. 

csi*^5] m%u>x (2 o) ^.k^K^^B 

(1. 2. 3. 9) at-JSK. ffgg©^-X (2 4) ± 
IC. SftW (X. Y, Z) ©^<ifelO©^(S]C»Bi 

Bj«et3t»s ft-o>*»#B 1 ~ 4 ©n-^n*> 1 ^©jb 

fcS3«©88a. 

CW*«6] (2 0) *t> SggfB (1. 

2. 3, 9) ©3fctt©#lSHCWfiSigffiT»?>. -tUTif 

zsmm 1 ~ 5 ov^ftft* 1 o©^iciB«©tga. 

[»*«7] *ffl«M (16)©, «tt£fctt*«5# 
358 7 -OP*- (3 0) atftggg (1. 2, 3, 9) 
©£» (2 9) F«3lC55tatT^Sa»*JBl~6©H^n 
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*UO©«lcE«©8SA. 

c»^8] gg&e (1, 2. 3, 9) at. ^n-e 

ft 1 0©«^S#^UTV»-5 2 0©+^«&«Afc^ 1 
©ttSJCfctt* 1^2)1/ (5) S#L,T^S»*«3~ 

7 »c^:?fta> 1 ®^»cE«©ig^. 

[«2jfc®9] Mgfi (11. 12, 13) ©«€?«! 
0 (1 5) -tJtiS (1 1) t©raic. S&#Sifi®8 (1 
8) *»A.fc7*r/W-7V-h. (14) atgegaftT 

-€-©f l^^63tS5S<4©20©y-> (19) 
*t$, 13, 2^)©'/-V (1 9) ©^Dat. I, 
r. -eft-eft (4) ©+*« (6) ©nn- 
StT*0;5. 7^)U^-7*W-h (14) ats^Sfi 

(11. 12. 1 3) lCjgl&SftTV>-58Wi£4~8© 

t-^fta* 1 o©«KE«©g*. 

[a?#«10] 7^;^-yW-h (14) ©I5#3 
(1 8) at. «&&B (1, 2. 3, 9) ©££F 
(2 9) S«t«)t)T»ffi«lC5iOfT^SIf*«9IC82« 
©88£. 

[i^iii] w^«o (1 5) *5«ty:»*u<tt^ 

1HV4)\>9-~f\>-Y (1 4) at. JiWSfi (1 1. 1 
2. 13) t, (1. 2, 3. 9) IcS*SpJ|£ 

h-S^UT^-5»*«4~l 0©Ht?ftau 
r>©«(C|B*©|g*. 

CUI^l 2] flgMSfi (1 1. 1 2, 1 3) at. X 

tksrsh (1. 2. 3, 9) tfcommmmizmts-*! 

«8T*-5S*S 1 ~ 1 1 ©V^fta* 1 ^©JllCf3«©S 

[8^113] S&2©«S (9) ±1C. *©&BI::W 
l/T. -t-3=«S (6) ©&g(C5yi£:-r5 2C>©7*N^ 

h (1 o) at»o. *i>xftmmw (1 0. 15) 

do) iz&vTttnrtozztiftmg. 
©tt©ffisf^o. «*-r-5Si*a3~i i©v^ftau 
o©aicia«©8ga. 

[w*jki4] »«fSfiat. an)£^©^t^ic-eft 

*«1 3KI2«©I§«. 
[»*«15] ^2©«ffiK, CCD-*^7atE» 

3ftTfe0. e-LT»*f«Bat, a«jwca«wic2^ 

•5i»*«3 ~ 1 1 ©l^fta* 1 ^©«»CtB«t©IS*. 

[^^©^m^siBj] 

[0 0 0 1] 

c«*ji©fijffl^iF] gfcfcs 1 ©idt (fie* 

a«) \z£zmsm\zm&. 

[0 0 0 2] 

5, -t©a©«iE*s«fccXiBis©tir, Esesict-^T, < 

©SaS«KWS©ffl* t f^. **^Ji«#©B©«lfi 
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©,}:5&gg*©0lJ£LTX>fX®ftmil662 26 1# 
3?©SMMl0#rtfc*»lIIB&l*tt, KS#»C«fc-3 

s$^©ff^!fti#mA*<k5i;:i8sn*. i,*>ub 
*©&©t&g©£#, *©8§H£. Ift©«8 
ifcHi;i»#fcafetf*TMBttttfct». -?-nic±o 

E8t£#.U, ^ft**&SEl,fcaiic©«i?r©ff&M££gl 
[00 03] 

«fC»ilS2f -5tfeS©£:£, tofe«0r*J:tJC(fcie8g 
[00 04] 

■ai&i i ©4ra«»fcw*a*i&iiK j^t** 

[0 0 0 5] *9»lli. fcfcAtf. #«aflttt(T«(t« 

#Bi#*I©<fc£. ti##©£iBI£3*fr#©ABi©jE&ft 

[0 0 0 6] ff*KB. *MIE.}:«g|tt. SJ#S 

Br*J:l«fcRlCBil,Ta 6fca#©B©«ttlCjl*l/TiE 

[0 0 0 7] *||ICJ:?T. £©Slgttil#«l©ft 

[0 0 0 8] Rttl,fc«lftMHIlcJ:D*||tff9tt 
fcRWT*. 

[00 0 9] 

nam 

c©88Att. emi^i^x*! t&mi>>X2t&m 

*.fc*¥CEI£tlfc 1 0ftV»L2 0»Ktt*-r*JWR 

(Blende) 3 CJ:-3T8£attTH.5. «aiP>X2© 
*©*WII4fci/**;U5*«lsnT*0. *©* 

**-a«ii«©i**Rfcu ao*n*«*ifc*¥ 

KB3© 2 0©-H?» 6 K«kr> T 2 0©»^S«t>LTV> 
•5. «*I/>X1 tU^f*6tO«fcK-AX^«Jy 



fc%01ie*#©ll9K£RU *l/r«fcIWfc 
WJHT*. l#0Hiettfta#A0!>ll9& 

fflffiSIAfc 2^©5fcMli§^;fc'Tfc7* h^'f*- 

*fc3ft&iji*siEii::£btt*«fc5fc:, &#troiK 

WfttStlTH*. Him 2O©^-f*-Hl0 
& lll,T|*>ttT*0, -tOfcaft 1 ^0»!j«HIC* 

20 [0 0 1 0] 

\ZWRt%V4)\,9-WM 1 4*5«fctfi8:#*U>Xl 3© 
Wfctttt&lfcRD (Aperturblende ) 1 5#tflM£tt 

<tt. *©fttt**ffil&©ft*&£-£©*llfl«ffll 6»C*S 

Wfcfct. IHttJ^&a*tt©TCEI3tt£¥ff« 

^ 1 7 fcgTfrfcfctt-S, l,fc#?Tfttt. ffim«©7tlfl 

»Lfc«OXI«nft*J:t«S[0 1 3 i: 1 5©^SW^ 
&©#&, *fcH&ra*&l£'ftT&<©l::S£'3. 

MnsBoje^ttiia. is*fu>xi 3#. ®myj)u 
1 4S:*ra«®i 6c«*m,art-j:5fcRtt 
sm:t>*. r^i^-i&o 1 4±tji«ufc^aia 

©IffclCfcoT, f8«Snfc7^-;VF 1 8 (02) \t 
30 *i*S£fHIBT#-5. ipPOiai 6lZfi^b^:t$. * 

nttg^^©*¥^jc*« o Ltua #ntf & s a 
<r;i^-) ©«t;5iz, #36 o o^-/^-h;p*5«fco:-€-n 

<k0S^KS©*fi)t&2ja-rs (7yf>7^W- 
Wrattenfllter No. 2 5 ICR U). Z.<H7 4 )V9 
\s-b\*l,frl,-k®.&l.1ty << )Vfr-l 8S7JA---T-5 

40 a©&»»ttxfcs. c©7-<;^-yu-htt. a# 

[0 0 11] MI6P>X 

f>W«BSl etttATRIMOJIMOEftRiC, Bflffitt 

E«attaE©&»©ttBB«*s u >xic©#«iiiiaffii» u 

>X20tt, *©«© (RfltRffC!)) ji^tmnc <p 
Hill 6Wfc*fctt*©ffi<C**J:3fcERSttT 

¥fr*-f H 2 1 lCioTttl*|6llC»5 'J 
h*«»*l*rtIt»»?II'r*«J:3fcBISnTV> 

50 -5. 
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s 

COO 1 2] 

iz&wi*]mte®%-?->7 2 2*wtenx*t). una* 

S#©B 2 3 fc*rt-*Wfaa*»l«UTl»«. 

[0 0 13] fH8©^-X 

T» 3^7C©X-Yfe«k^Z©S;ft:|acSE-&$n-5. 

[0 0 14] Sifa9££* 
UtimtX&M *-K10 »J©##rl§& 2 5 

[ooi5] ^-cmmvft^omm 

f3, ffim«©i$l8L'>X2£lft©g2 6<£lf|g!S-r-5ri: 
^©»^-»Cii»ff^nTV>-5±5{C. 4&oT(^5ffi# 

tt«©gi&±tciS]ttT^^©±c3£^-r-5. ftaEses 

K«fc9, tt8<*-X2 4©WSESitStC«k-3 

T, Wttl'>X2 0*». «r#fc£#©B2 3©»SU* 

ltfflS^t*S)5^J;oT> »B&U->;C2 0tt£4># 
tt©^lc^«i3ns. ifiSlBBSUfWSSfctt. S#©B 

o&9i*mz7K-znx^i$.\\ a«ia«i#©ii^s^L 

T^5. MSB. tt*ffi*0>MII«lt9!l:.ftfe&e> IE 

u>. pmc «*». *mftm 6W©»s*bji8»ce 

CJ:tjT*lt«RSnfclIR©«Bf*aaEV-3r 1 OiC 

jMBSmiCPjiBTifeS. 7* h^-f *- K 1 OlX«koT, 

5C*oT»WU ■tt«*T««. #WS8 2 5 
tt, fc£*tftt£AHttttR*ft2:U *-l/Tttfr>«& 

Rfttl/TffiHT. 2-^©7* bP^X-Fl OfrZW 
5£l/Tf§*:WMi©i8£f£»3. *UTtn*«*»fca% 

-r. cow. is#©B©^«#:©3>h7Xhe*fig 

*©^#^T*«. 

[0 0 16] IE«8fci?Si^tEfciI8£i|g££&£;fcfe©# 

[0 0 17] 8SH©IE«&iif3inJt6fc3H!lE^& 

B 2 3lcHfSfe©T*5. «#©IE^«©*#©B© 
IflSTtt. B 2 3 tm®l'>X2 0 t©MiCtt. ¥fr& 



4) #PB¥6-2 8 5 0 2 6 

K. ■e©«^lC*r5hf*yx-<>i' (vinetting) \Z 

*9TWjean«. memsicj:?t. i2 3ic*rr* 

88£©«t#|6]£|l!i©<i:#, ftttC%att4W«S&l;t£ 
*©|BIfc. ^oft#ib!rA&*0& 
»^«tcMK«qi« Zft*iEmizM& L&SKttBtfft 

w ne^cKK LA^st. amngow&K:, b©j§ 
*©a*©a??a «feo) ©gfc-sssraiflgttans 

T. 8gR©W8*»JSfflWtB©Mtff©X^-XC*lr» 

[0 0 18] ffil&^atbT, -2fTtt. raSH©BH 
IT»0 (Aperturblende ) 1 5 £fctt*-©8«2 7**81 

fflans, ■€-LT«a*trtt, a#©B ©#«©(*«**# 
» ffi«tUTfijfflans. **ik:ii*<!>i*i»v>T*x.« 

t, *»U>X2 0KJ:oTSK*<DII*C!>j»jiHoi1.|c 

fc* A * C ©8 0 OflWMIUIHiflOfc a6©=jfc3Hlt L 

l 4©i8:*L/t. m*7<<)\>ir--7 
v-vtiMxityj-iw i 8*t»w(cnutaan-5. 

RftttD 1 5©±K©/jN;*V>fctt, ifi&«K#Kffi®© 
nAfcttttfeAfcOM® 1 /2 ©ffi«»ca-5«t 5fc. 

■*«»*#«> a ©if t*t>*ntf. tt©iSB«> 

mturii«iP>X2o©^irE»an-&, ^o. * 
©«©«j*cffiic. aantttBaftMi 6fcff«ii€riS!D 
i son 5' (02) at-cs*. snjBtjHiicofra- 

[0 0 19] Lj9»U COttQOfltl 5' »JtKW#S 
*. ii^tt-^Ttt, R0©»1 5* *»«^2 9©ftfc 

lei^XT-AS^r^vJt*, T^»ic*o (02 

±^rift(Cft2.«fc^C-r^. ffi^lCfc^TB!0©«l 
5' ©3t©Sfiatt. <f»m*mi 6®S<03HM:#iCE 

«. COft^PUH^-f^-SOH:. ffi««©««fi» 
IcaB^WK&ffll, (R9?«»iIg©iKil/3) *UT« 
E«2l^»Bj|c^^ts. c:©2^©n31[lCj:-3TS« 
S*Ut»V>'/->3 0* ©<fr. 80©«1 5' I*. # 
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7 

[0 0 2 0] *55MWffi©igffl©«^tfi. *f©B 2 
[0 0 2 1] ;r<z>88IMi, KDS^tb 

■a-x, xi)ybmw%m\t> fa&y-ov9-*mtez\ 

■5. Sit. ¥ffi&l 7ttKltf*^T^ 

[0 0 2 2] 0^©x-^«itHSfi 1 0. 2 5CDftO 
•5, ^C0*^7^S*?WtC2tJOfit)S®aift^©SI^ 



*fW¥6-2 8 50 2 6 

8 

fe&<D&7jktMz*ft*tm&vftmmv-><D^nfk 

&\Z$>Z>. 
[0 0 2 3] 

[0M©fB$«^ie^] 

[01] 01». $&©##gfi©iB?iJT*S. 
[182] 02«. SESU>XC0«»T*5. 
[^©i&lJN 

(1) Wbv>x 

(2) SBBW>X 
(3) 

(4) *IW«® 

(5) 

(6) +338 

(7) \f-AZ7>)y?-ZLfi#- 

(8) agjit 

(9) mm 

(10) 7*h^-f^- H 



[01] 



[02] 



